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1. 

POWER TRANSMISSION MECHANISM FOR 
ATURRET OF A LATHE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a power transmission 

mechanism for a turret of a lathe, more particularly one 
equipped with a force multiplier unit, which includes several 
steel beads used for pushing a tool disk of the lathe, and 
several sloping trenches used for guiding the beads such that 
the tool disk can be pushed to a secured position by the beads 
with multiplied force output, and Such that an air pressure 
power Source can be used instead of a hydraulic power 
Source while the force output is enough for making the tool 
disk effectively secured in position. 

2. Brief Description of the Prior Art 
Referring to FIG. 6, a conventional turret 2 of a lathe 

includes a shaft housing 21, a central shaft 22 in the shaft 
housing 21, a piston 23, and a clutch 24; the central shaft 22 
has a step-shaped portion 221, and a gear 222 secured 
thereon; oil passages 231, and 232 of a hydraulic system are 
provided so that the piston 23 can be left and right displaced 
by means of hydraulic oil; the piston 23 is positioned 
between the step-shaped portion 221 of the central shaft 22 
and the gear 222; the clutch 24 is fitted to the shaft housing 
21. Furthermore, a tool disk 3 is securely joined to one end 
of the central shaft 22 next to the clutch 24. Thus, when the 
piston 23 is moved rightwards by means of hydraulic oil 
supplied through the oil passage 231, the central shaft 22 
will be made to move rightwards together with the gear 222, 
and in turns, the tool disk 3 will be engaged with the clutch 
24, and secured in position. When the piston 23 is moved 
leftwards by means of hydraulic oil supplied through the oil 
passage 232, the central shaft 22 will be pushed leftwards at 
the step-shaped portion 221 by the piston 23, and in turns, 
the tool disk 3 will disengage the clutch 24, and can be 
turned for Switching one tool to another. 

Enough power can be provided for moving the tool disk 
3 between the engaged position and the disengaged one with 
the help of the hydraulic system and the oil passages, but 
conventional hydraulic systems have some disadvantages, 
which also exist in the above structure, as compared with air 
pressure means, e.g. high manufacturing cost, oil leakage, 
high maintenance cost, and high power consumption. How 
ever, it is also infeasible to replace the hydraulic system with 
an air pressure means because an air pressure means has to 
have larger dimensions than the hydraulic system to provide 
the same power output as the hydraulic system, and increase 
to dimensions will cause increase to both cost and weight. 

SUMMARY OF THE INVENTION 

It is a main object of the present invention to provide a 
power transmission mechanism for a turret of a lathe to 
overcome the above disadvantages. 
The power transmission mechanism is used for moving a 

tool disk, which is securely joined to a central shaft of the 
turret, to a secured position, in which position the tool disk 
is engaged with a clutch. The power transmission includes a 
piston, and a force multiplier unit, which includes a Support 
ring, a sleeve secured to the piston, and steel beads. The ring 
has sloping trenches. The sleeve has sloping trenches oppos 
ing the trenches of the ring, and recesses connected to the 
trenches thereof. The steel beads are held in respective ones 
of spaces defined by the sloping trenches, and the recesses, 
and are positioned next to a gear secured on the central shaft 
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2 
such that when the piston is made to move the tool disk 
towards the secured position, the steel beads will be made to 
push the gear with multiplied force output while being rolled 
along the sloping trenches, thus making the tool disk effec 
tively secured in position. Therefore, an air pressure power 
Source can be used instead of a hydraulic power source while 
the force output is enough for making the tool disk effec 
tively secured in position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be better understood by refer 
ring to the accompanying drawings, wherein: 

FIG. 1 is a cross-sectional view of the present invention, 
FIG. 2 is an exploded perspective view of the present 

invention, 
FIG. 3 is a partial cross-sectional view of the present 

invention (1), 
FIG. 4 is a partial cross-sectional view of the present 

invention (2), 
FIG. 5 is a cross-sectional view of the present invention 

in operation, and 
FIG. 6 is a cross-sectional view of the prior art in the 

Background. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIGS. 1 to 3, a preferred embodiment of a 
turret of a lathe includes a shaft housing 21, a central shaft 
22 in the shaft housing 21, a clutch 24, a first power source 
25, a second power source (not shown), and a power 
transmission mechanism for use with the second power 
Source. The central shaft 22 has a step-shaped portion 221, 
and a gear 222 secured thereon. Passages 231, and 232 are 
formed on the shaft housing 21. A pinion 251 is secured on 
a shaft of the first power source 25, and engaged with the 
gear 222. In the present embodiment, the second power 
Source is an air pressure one. 
The power transmission mechanism includes a piston 23, 

and a force multiplier unit 1, which includes several steel 
beads 11, a Support ring 12, a push ring 13, and a sleeve 
member 233. The support ring 121 is securely disposed 
around the central shaft 22 in the shaft housing 21, and is 
formed with several spaced sloping trenches 121 on an 
inward side thereof. The push ring 13 is disposed next to the 
gear 222 of the central shaft 22, i.e. between the gear 222 
and the Support ring 12, and has spaced internal trenches 131 
facing the sloping trenches 121 of the Support ring 12. The 
piston 23 is positioned in a room of the shaft housing 21, and 
between the step-shaped portion 221 of the central shaft 22 
and the gear 222, which room communicates with the 
passages 231, 232. The sleeve member 233 is securely 
joined to the piston 223 at one end, positioned around the 
central shaft 22, and passed through the Support ring 12. In 
addition, the sleeve member 233 is formed with spaced 
concavely curved recesses 234, and sloping trenches 235 
connected with respective ones of the concavely curved 
recesses 234 on the other end. And, a thrust bearing 14 is 
disposed between the push ring 13 and the gear 222. The 
angle between the sloping trenches 235 and the axis of the 
sleeve member 233 is smaller than that between the sloping 
trenches 121 and the axis of the support ring 12. In other 
words, the sloping trenches 121 are steeper than the sloping 
trenches 235. For instance, the angle between the sloping 
trenches 235 and the axis of the sleeve member 233, and the 
angle between the sloping trenches 121 and the axis of the 
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Support ring 12 are 10 degrees, and 45 degrees respectively. 
The steel beads 11 are held in respective ones of spaces 
defined by the sloping trenches 121, 235, the concavely 
curved recesses 234, and the internal trenches 131 of the 
push ring 13. 
The clutch 24 is fitted to the shaft housing 21. Further 

more, a tool disk 3 is securely joined to one end of the central 
shaft 22 next to the clutch 24. 
When the piston 23 is moved rightwards by means of high 

pressure air Supplied through the passage 231 by the air 
pressure power source, the sleeve member 233 will also 
move rightwards, and the steel beads 11 will relocate from 
the concavely curved recesses 234 to the sloping trenches 
235, as shown in FIGS. 4 and 5. Next, the steel beads 11 will 
be pushed rightwards while being pressed against the push 
ring 13 as well as rolled along the sloping trenches 121, thus 
making the gear 222, the central shaft 22, and the tool disk 
3 move rightwards. Consequently, the tool disk 3 is engaged 
with the clutch 24, and in turns, a workpiece can be 
machined with a certain one of the tools on the tool disk 3; 
because the angle between the sloping trenches 235 and the 
axis of the sleeve member 233, and the angle between the 
sloping trenches 121 and the axis of the Support ring 12 are 
10 degrees, and 45 degrees respectively, pushing force of the 
steel beads 11 on the push ring 13 will be several times the 
pushing force of the piston 23, and the tool disk 3 will be 
certainly engaged with the clutch 24, and secured in posi 
tion. 
When the piston 23 is moved leftwards by means of high 

pressure air Supplied through the passage 232, the central 
shaft 22 will be pushed leftwards at the step-shaped portion 
221 by the piston 23, and in turns, the tool disk 3 will 
disengage the clutch 24, and can be turned together with the 
central shaft 22 for switching one tool to another by the 
pinion 251, which is engaged with the gear 222, and 
connected to the shaft of the first power source 25. 

From the above description, it can be easily understood 
that the present power transmission mechanism for a turret 
of a lathe has advantages as followings: 
1. Because there is a Small angle between the sloping 

trenches 235 and the axis of the sleeve member 233, and 
there is a large angle between the sloping trenches 121 
and the axis of the Support ring 12, the air pressure power 
Source can provide multiplied pushing force to the tool 
disk 3, with which the tool disk 3 will be certainly 
engaged, and secured with the clutch 3, owing to the force 
multiplier unit 1. In other words, owing to the force 
multiplier unit 1, the air pressure power source can 
provide Substantially as much power as hydraulic systems 
without increase to dimensions of the piston. Conse 
quently, there won’t be any disadvantage of conventional 
hydraulic systems, e.g. oil stain, oil leakage, high main 
tenance cost, in the present turret. 

2. Power is passed on faster in an air pressure power Source 
than in a hydraulic one therefore the turret will operate 
with increased efficiency, and tool switching will be 
faster. 

3. Owing to the force multiplier unit 1, the air pressure 
power source can provide Substantially as much power as 
a hydraulic system without increase to dimensions of the 
piston. And, there will be two options for the user in 
respect of power source, which options are an air pressure 
one, and a hydraulic one, and in turns, the present turret 
is more flexible. 
What is claimed is: 
1. A power transmission mechanism for a turret of a lathe, 

the turret including: 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
(1) a shaft housing having first and second passages 

formed thereon; 
(2) a central shaft in the shaft housing: the central shaft 

having a first gear secured thereon; 
(3) a clutch fitted to the shaft housing: 
(4) a tool disk positioned next to the clutch and securely 

joined to one end of the central shaft; the tool disk 
being capable of moving together with the central shaft 
between a left position and a right position; the tool 
disk being engaged, and secured with the clutch when 
it is in the right position; the tool disk being disengaged 
from the clutch when it is in the left position; and 

(5) an air pressure power Source connected to the first and 
the second passages of the shaft housing: 

the power transmission mechanism being used together 
with the air pressure power source for causing leftward 
and rightward movement of both the central shaft and 
the tool disk; the power transmission mechanism 
including: 

(1) a piston positioned next to the central shaft and in a 
first room of the shaft housing, which room commu 
nicates with the first and the second passages; the 
piston being capable of making the central shaft move 
in a same direction as the piston; and 

(2) a force multiplier unit including: 
(a) a Support ring securely disposed around the central 

shaft in the shaft housing; the Support ring being 
formed with a plurality of spaced sloping trenches on 
an inward side thereof; 

(b) a sleeve member securely joined to the piston at a first 
end, and positioned around the central shaft; the sleeve 
member being passed through the support ring at a 
second end; the sleeve member being formed with a 
plurality of spaced concavely curved recesses on the 
second end thereof; the sleeve member being formed 
with sloping trenches connected with respective ones of 
the concavely curved recesses; an angle between the 
sloping trenches of the sleeve member and an axis of 
the sleeve member being Smaller than an angle between 
the sloping trenches of the Support ring and an axis of 
the Support ring; and 

(c) a plurality of steel beads held in respective ones of 
spaces defined by the sloping trenches, and the con 
cavely curved recesses; 

when the piston and the sleeve member together are 
moved rightwards by means of high pressure air Sup 
plied by the air pressure power source, the steel beads 
being capable of relocating from the concavely curved 
recesses to the sloping trenches of the second end of the 
sleeve member, and next moving rightwards while 
being rolled along the sloping trenches of the Support 
ring, thus pushing the central shaft rightwards with 
multiplied pushing force, and making the tool disk 
move to the right position, in which it is engaged and 
secured with the clutch. 

2. The power transmission mechanism as claimed in claim 
1, wherein a thrust bearing is disposed between the force 
multiplier unit and the gear of the central shaft. 

3. A power transmission mechanism for a turret of a lathe, 
the turret including: 

(1) a shaft housing having first and second passages 
formed thereon; 

(2) a central shaft in the shaft housing: the central shaft 
having a first gear secured thereon; 

(3) a clutch fitted to the shaft housing: 
(4) a tool disk positioned next to the clutch and securely 

joined to one end of the central shaft; the tool disk 
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being linearly displaceable together with the central 
shaft between a left position and a right position; the 
tool disk being engaged, and secured with the clutch 
when it is in the right position; the tool disk being 
disengaged from the clutch when it is in the left 
position; and 

(5) an air pressure power source connected to the first and 
the second passages of the shaft housing: 

the power transmission mechanism being used together 
with the air pressure power source for causing leftward 
and rightward movement of both the central shaft and 
the tool disk; the power transmission mechanism 
including: 

(1) a piston positioned next to the central shaft and in a 
first room of the shaft housing, which room commu 
nicates with the first and the second passages; the 
piston being capable of making the central shaft move 
in a same direction as the piston; and 

(2) a force multiplier unit including: 
(a) a Support ring securely disposed around the central 

shaft in the shaft housing; the Support ring being 
formed with a plurality of spaced sloping trenches on 
an inward side thereof; 

(b) a sleeve member securely joined to the piston at a first 
end, and positioned around the central shaft; the sleeve 
member being passed through the Support ring at a 
second end; the sleeve member being formed with a 
plurality of spaced concavely curved recesses on the 
second end thereof; the sleeve member being formed 
with sloping trenches connected with respective ones of 
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the concavely curved recesses; an angle between the 
sloping trenches of the sleeve member and an axis of 
the sleeve member being Smaller than an angle between 
the sloping trenches of the Support ring and an axis of 
the Support ring; 

(c) a movable push ring positioned next to the gear of the 
central shaft; the push ring having spaced internal 
trenches facing the sloping trenches of the Support ring; 
and 

(d) a plurality of steel beads held in respective ones of 
spaces defined by the sloping trenches, the internal 
trenches of the push ring, and the concavely curved 
recesses; 

when the piston and the sleeve member together are 
moved rightwards by means of high pressure air Sup 
plied by the air pressure power source, the steel beads 
being capable of relocating from the concavely curved 
recesses to the sloping trenches of the second end of the 
sleeve member, and next moving rightwards while 
being pressed against the push ring as well as rolled 
along the sloping trenches of the Support ring, thus 
pushing the central shaft rightwards with multiplied 
pushing force, and making the tool disk move to the 
right position, in which the disk is engaged and secured 
with the clutch. 

4. The power transmission mechanism as claimed in claim 
3, wherein a thrust bearing is disposed between the force 
multiplier unit and the gear of the central shaft. 
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